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ACTIVITY 18.1 Averages

1. The MEAN  value of a set of data is   
sum of values

number of values
.

What is the mean (to 2 d.p.) of the times given in the table?

2. The MEDIAN  is the middle value of an ordered set of data.

(a) Write down the times in the table above in ascending order, i.e. smallest first.

(b) How many values are there? (c) What is the median ?

3. The MODE  is the value which occurs most often, i.e. the most popular.
What is the mode of the times in the table above?

Which of the three measures do you think is most representative of the average time?
In this case it is probably the mean, but this will not always be so.

B Choosing which measure to use

4. The sales in one week of a particular dress are given
in terms of the available sizes.

(a) Determine the mean, median and mode for this data .

(b) Which of these measures is of most use?

5. (a) Find the complete list of goals scored by:

(i) the Football Premiership Champions, and

(ii) the club which finished bottom of the league last season
(available on the internet at  http://www.soccernet.com/ ).

(b) Determine the mean, median and mode for each set of data.

(c) Which of the measures is most useful?

Sometimes data sets have to be summarised by a single value, usually called an average.

There are three types of average measures commonly used:

Mean        Median         Mode

A Calculating each average measure

27 members of a class were set a 'logic'
question and the times (in minutes) each
pupil took to solve it were noted.

19 14 15   9 18 16 10 11 16

 4 20 10 14 11  9 13 15 13

12  2 17 15 14 10 11 10 12

Times (in minutes) taken to solve 'logic' question

10 14 12 16 18

16 12 10 14 16
16 14 18  8 14
12 16 10 10 16

16 18 14 16  8

Dress sizes sold in one week
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ACTIVITY 18.2 Misuse of Statistics

2. Road deaths in Scotland

• What conclusion can be drawn?
• What other information is needed?

3. Number of TV sets per household

The results from a survey of 50 houses
is shown below:

• What is missing from this illustration?
• What other data would be relevant?
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The diagrams below illustrate various data from a variety of statistics.  Look carefully at
the presentations and suggest ways in which each could be improved.

1. Sales of 'singles', 1984-88

• What does this graph show?
• Why is it misleading?

4. Chocolate bar sales (average/week)

• Why is this illustration misleading?

5. Methods of travelling to work
A survey of how 1000 people travel to
work gave these results.

Car: 430 Bus: 356

Train: 136 Other: 78

This is illustrated in the pictogram below.

• What is wrong with this pictogram?

6. Voting intentions

• Why is this misleading?
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Mon Tues Wed Thurs Fri Sat

1 27 35 43 59 74 80

Week 2 21 33 40 51 62 69

3 14 26 32 41 49 59

ACTIVITY 18.3 Time Series

A local bus company has recently introduced a late evening bus service from Exeter to
Crediton, in direct competition with the rail services.

The rail management have been monitoring the loadings of their late evening train, and the
numbers of passengers over a three week period are shown below:

1. Illustrate these figures on a graph, using the vertical axis for the number of
passengers and the horizontal axis for the days.

The figures follow two trends • increasing during the week

• decreasing from one week to the next.

The rail management want to predict the numbers of passengers travelling in future weeks.

One way of doing this is to calculate the moving average, in which we take the first six
values and calculate their average; then replace the first number by the seventh number and
again calculate the average.  Continue in this way, giving:

27 35 43 59 74 80 21 33 40 51 62 14 26 32 41 49 59

53 51 51.7 ? ? ? ? ? ? ? ? 36.8

2. Plot the moving averages – the first
is shown on the diagram opposite.

Note that they are plotted midway
between the six values.

3. Draw, by eye, a line of best fit through
the moving average points.

This line represents the underlying trend in the number of passengers – it has taken out the
daily variations.  To predict next week's passenger numbers, we can extend the trend line on
the graph.  To predict, for example, Monday's numbers in Week 4, we take the average of
the differences for the three previous Mondays, and take this value from the Monday value
given by the trend line.

4. Use this method to predict the passenger numbers for Week 4.

Extension

What can the rail management do to stop the decline in passenger numbers?
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ACTIVITIES 18.1 – 18.3, Sheet 1 Notes and Solutions

Notes and solutions given only where appropriate.

18.1 This Activity gives an introduction to the three main measures of location (or central tendency).
The obvious measure is the mean but there are sometimes good reasons for using other
measures (the mean will not always be appropriate if there are extreme values).  In other cases it
only makes sense to use the mode (e.g. survey of colours of cars).

The mode is often more useful in describing data such as shoe size and dress size, where only
particular values are possible, i.e. the data is discrete.

1. The sum of these numbers is 340.    Mean = 340 27 12 59÷ = .   to 2 d.p.

2. Reordering gives:

2  4  9  9  10  10  10  10  11  11  11  12  12  13  13  14  14  14  15  15  15  16  16  17  18  19  20

There are 27 values:  median  = 13.

3. Mode  = 10

4. Reordering gives:

8  8  10  10  10  10  12  12  12  14  14  14  14  14  16  16  16  16  16  16  16  16  18  18  18

Mean = 13.76 (this does not make sense in this context)

Median = 14 (not the most representative size)

Mode = 16 (this is probably the best single value representative of the data)

18.2 This Activity gives a number of examples of misuse or misinterpretation of data.  None of the
illustrations is technically incorrect, but each one can lead to misconceptions of the information
given.

1. Although the number of singles is on a
downward trend, it is not as pronounced
as shown in the graph, where the vertical
scale starts at 105 (thousands)

A better representation is shown opposite.

2. It is difficult to draw any conclusions, except the ratios
between the various categories.  It would be more helpful to know:

(a) the time length of the survey,

(b) the total number of road deaths and as a proportion of the population,

(c) the proportion of cars/motor cycles/cyclists on the roads,

3. The zero television sets per household is missing.

This gives another column of length 6.

4. The illustration is 3-dimensional and not in proportion, making the Chic-Choc bar sales
look even more dominant; it would be better to use a bar chart (with equal widths).
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5. This is a complete mess!  The scale is missing (e.g. each symbol ≡  100 people).

When using a pictogram each 'shape' must have equal width – here the 'bus' is much
larger than the 'car'.  The data has been rounded to the nearest hundred – this is a poor
approximation when the sample is only 1000.

It is probably better to use a bar chart or a pie chart.

6. The non-linear scale exaggerates the performances

of Liberals and Others and makes the Labour lead
look very small.

It would be better to use a linear scale.

18.3 This Activity  introduces the concepts behind time series, which include moving averages,
trends and lines of best fit.  The idea behind taking a moving average is to take out any transient
effects (in the example, there is a daily effect with passenger loadings reduced at the beginning
of the week, and increasing as the week progresses) in order to determine the underlying trend.
You will need to explain carefully how the Monday estimate in Week 4 is obtained and then let
pupils find the next 5 estimates.

1.

2.

3.

ACTIVITIES 18.1 - 18.3, Sheet 2 Notes and Solutions
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4. M Average difference = 1
3

33 29 27 29 7+ +( ) = .

giving an estimate of 32 29 7 2 3 2− = ≈. .

Tu Average difference = 1
3

23 15 13+ +( ) = 17

giving an estimate of 30 17 13− =

We can summarise as:

Extension

Possible action could include a local advertising campaign, reduction in fares for this particular train,
or asking the local council to subsidise fares.

Day M Tu W Th F S

Underlying Trend 32.0 30.0 28.0 26.5 25.0 23.5

Average Difference – 29.7 – 17.0 – 9.0 5.3 17.7 26.7

Prediction 2.0 13.0 19.0 32.0 43.0 50.0

ACTIVITIES 18.1 - 18.3, Sheet 3 Notes and Solutions


